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1 

t i> 1 o=t#^•cv^ii t ?&«ai:-rsiBaiJa2xi43 
miistsimmi}^hmm^mm:^&x/mkom 30 

imm 1 6 <ov^iviii» 1 mizmimm. 
i^hz b iimbtim:miipt>7<D\,Yrtd!f^im^ 

imm9] mEFEC^r5«CtJ{t&FECflr^*«'J 



#ffrF9-298526 

2 

^i>m^imb\ii^&b. Wt^tbtism^^mi-t 
tmfmn^-^\'^x. m.m±(^^m(OBmvt 

ifim»t{>m'omm^^'^y:<-:^m^bi«i 
ttizbiimb-ttmm. 

a*f, mwi*)m^'ttm\imbmmw±<om 
mmt:mhtemim/^y^-9bff)3f>^iptib^ 

tbtimi:mmimi<nm^^mb. mmi(^mm^ 
suzse&ztLx^^mmmiLx. ms^nbtis^ 

^t^mm^^yjt-mta^mb. mmifyfz^ 
mmf^yjt-iS'miz^-^xsM^j:mmmijj!iRxm 

s^tm^^yji-^^bm-r^^momm^xm 
a^sm2<^Ke#ai:. i^2i7^ig^afciBiis 

ig^i3tsss<^a. 

< 1 1> 1 ^^^^■cv>5 ^ i: i&!|$jafc-rsiii*3B 1 3x 

[11^161 mSM'}W«*5!li/n7^-^'ffiffl# 

&Mm^mki:-ttsm\ismbm:tKm'ou 
WMr/m.mm:^<D^'<yM~i' b<Dht>ipt»> 
^)iitim^^mmm3<m&^b. m^s^w^ 

*)W»n^<^i^y^~9^mtttwm^b 
^^hzb^mkb-i-trnmi 2j=aa<j^a. 

<OiJ^^r< k i lo^^triki&Uafcf «iil*«l 2*» 

h 1 6<ov>-f*i*»iafc:ett<^a. 



3 

[18^ 1 8 ] Bu£££^ *)mti:t!tm^mitfi. 
inppiaBBs. - 

[il3<«i9] ii^ia^')^||»*il:3&«FEC^^5JiS•^^ 
'J- H y >i$^-c*s i: ^^at siS^ 1 9 

tif*«2 2] |l^'?SlfflW3!C*«ARQ:)^5«$•^^ 

[0001] 

s) , ^sor-fS'V/pfi^/iiw^i^xTAXtt 

[0002] 

[0003] HRt. SUBilli^^Si^ttJV^TJi. 

^mmmi^::^TJ»ff)§'<\i^ mtr, ^•juje (f 

orward e r r o r c o r r e c t i o n : FE 
C):*rStRVgRDl^ (automatic repe 
at reque St : ARQ) :li^«^0©l«P*3* 

[ 0 0 0 4 ] mtf. B*Ot -f (» 
i/Xri^T<5SPDC (pe r sona 1 d 
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4 

igital cellular) j^;^7'Afc:Ul»^-C 
14. 2400bit/s Or-^fflfifflt B C Hl^^fc: 
J:4FEC*<Sffl$nTfcO. t;t. 9600b it/ 
s<0T-^'3iiifflfcGo-Back-N:ft^f:Se 1 e 
ctive Repe at:trSCi:S:a^-^ip-l**ARQ 

-rmmmfz. veohs,^ arq:^^ x^m^irm 

10 [0005] CiOcfc d ^rfi!3l5<0«Jiijifii^XxAi&fiJffl 

C i^;^xAt:i>{t& 2400b i t/stOr-rJ'ffi^ 
tt. BCHl$^:gl41 5b--/h. ffiimSI44t'-yhfca 

T*>^-«ai$*«7 3i:@^$*tTV^S. ii;ft. PDCi^ 
XxAttJJtS 9600bit/s <0T-:J'3l(rC«, 

ARQiFic<o;t«>o7v-A;Saifti^-jLoa3&9ttca 

[0006] 

[0007] -jRtC. g04lJ»:I^SCalX^^•7p{-^'^4. 
liltfc&«*>48iBBivvKsrct>h*n' h»')*iJ'=5:<'C#& 
idicgH-JiiTV^SW. lHlS«JS*«lfcRWA<^0 

S2400b i t/s«7'-:J'ffl<rCJi. h'-yh^O** 
^TV^ttBCH^^vtiJlB^I. 1 5 t'-y h^J-fPi 

ti 15b'-/ h4>i7)4 b'-y h t*>t»#eSfc:fflv^«, Ztifi 

W mUtiZ^ PDCs/XTrAfcliJttS 9 6 0 0 b i t/ 
siOx-rJ'jmiTJi. 17 6b-vh<0ffl[«t«L4 8b' 
■yhcOARQ$IJfflfflffl[ffi$-fflV>TV^S/v:«>, fiS^O^ii 
40 17 6/2 24tfi<. ^40b->yh^0<O5rVv|it«-C 

[0008] ^Jxt [51filtl®&5^0$lJa*i^<7) 

IS*. ^— !fat3ii^.#isfi«BT'-^(cb> hmm. 

50 [0009] ftoT*fMW4fi£*Sc«<0J:i4 L^tRISjSi 



5 

[00 10] 

mmrntLx. T-rmm*^. siiffltcij^^-ce 
[00 111 T-^mmiz. esi^ofirffl^^tfttth 

[00121 ^m^mk^-ktsmmikt^mis^ 

[00131 v:<0«^, €iSy»K)S»^^^l8Mjt<S 

[00141 mm*)mi:'ttfmmmtm't^^ 

[00151 *lfei«t itltr. $ T -f 5^*:?/^^ 

mm*)mitittm\fmizMrf\>'^x. m.}m±ff> 
j(-i!^i:mithm*)mm^^^^s>i-:^&msib 

[00161 ^OiPiW^^N-^^-r^fiWa**. & 

i^*)mi^ttmmmbm.mm.<ommmi: 
mht&^mmj^y^-^ b<Di>(,ii-tiif>^tim9k 
iwsmttmiffi^imnb. mi<^m&t:sm^ 
tix\>^ijmipmix. Si^ti^m'jmki'ktM 
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6 

lR■rsss?^ai:*^^•cv^&^ bmt lkk 

[0017] ©*»«Si&^-r£Kj*»« 

W'iy^-i'bm-t'^^mommjjm.x/w-^y^ 
-^bff)i>t>if>\:.ib^»>ii.mi:simi>m2(7ms^ 

at - ll2<0E1S^at:^fi$^i.-CV^SI|Ri^#8St 

10 4f^U\ 

[0018] ^0*J«*^^N-7^-:?ffiffl#a**. g 

m.'^wk^i5t^mm.bmii't'<^%w<'^fmm». 

X/^<r)i^'73i-9bffiht>if^tH>^timBkimtth 

m3oiE«#at. ii3<os«#^at:E«$nTv^sii 
[00191 *6iii5iiafcfcft 

20 ^'gi/«^i^»ifl''^HtRWlSiHao^=5:<i:tl 

[00201 ^m^imL^istsmmm. 
[00211 mm^mi^tsmm^. 

^W«cOi!^^:< 1 1, 1 ^tf c: t iff* 
[00221 ^0*Jffl*iW)«F E c:^^5•^^•cv^s*> 

[00231 m*)mmi^^ v9 'J-7'^r5^^■*^T 

[00241 

[l6B*0|ltt<0»®l Hlli. immr-t'J^Mm 
XxA<off 4 Lv^mSJ^i&SWWC^tT'ci -y ^'Hr 

tt. 2Hiiiiigiavsfniei«2*»/i>i8js$^iTfc 
0. c:n<^iiHilll^Si2iltfSiiilggS2(iiiiii(iiiii& 

[0 02 5lS«MI!lilMUi. FEC«r^fl:a51 1. >f 

y:}"j-rai 2at^syia5i 3*«ii.T*i'3. 
FEca^a2 1 . ^m^mmm^A^xfii^f-^ 

50 7->t-:?Sl^2 5J:fiii.TV^&. 
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100261 m.ma^ifH(0FEc^^it3i Hi. 

h'Voty (RS) ^f^^yo yrJ'^^XttgAa^ 

100271 *mmmv\i. FEcw^i^ii<7)». 

■CFECTMOITiEtTV^S. 
[00281 @2{i. Z<7)^yi^V-ym2iZ^»& 

v-yd^^n. 2. 3. , L, L+i. 

+ 1. 2L+1. (D+1) • L+1. 2. L+ 

2, (D-1) ■L+2. 3. L + 3, (OfS. 

-/^'ftgr^L, Dii^ yi^V--/<7)m$imt. 
LT L X D i^yiK/l^ic-f y ij -f^tih Zbtz^ 
'Srfc. FECflP^fcLTBCHflr^, RS^^^^CO 

[00291 Zff)&fCiimL\z'y hi)>(i>^hi^y^>)im 

y9^)~r^niLx\>^hif. b'-y y^ 

[0 0 3 01 ^351 3tt. Ay9'}~^m2ii>t>X 
SrffVK ^«SI$ii/cfi^5rgiS»3t:«L-C2J^ 

[00311 mm 1 33^^^$n>::ii#u. 
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8 

Sma52 3ti!^4®^P'«;/Wii$©«ifc::it§ 
<$mth, tit. Se»<^>»«(cJ:0. ]iSft<^)M>Sr 
S<i^A^lSS*iTSm»2 3fc:mt4«^«>#i^» 

til.. 

[00321 sfifieiS2rt<osma{23{i, fe^3 

[00331 :*^lifiBS-Ctt. ^'m2 30»:(c:-f >f y 
•J-:^a52 2miS^t,ia:\^h. Zcor^ y9 u-r 

yr^U-T-c^^piSrtfo. mm. H2fcS^Lyt:*ffife: 

^;H. L+l. 2L+1. (D-1 ) • L + 

\. 2. L + 2. (D-1 ) • L + 2. 3. L+ 

20 3 . L + 3 , ffmUZrf-^ifT^n^it. F E Cg^ 

n2\\iLn\JX\i.l^yif^}V\ . 2. 3. , L, L+ 

1. <7))«fcjU:^jS*LS. 

[00341 FECm^2 1*4, A*3tl.fc<i^tdl* 
L-C, fllfl9tTV^SFECflFtfc:«tJt4Mll<^#^ 

S-fflV^TFECg^Saai^tfd. iOFECa^2 1 

tfcV^Tti, x-:J'a€4'<0FECS^«Hlt^i^fc, 

[00351 -':fj. sma52 3«. T^-^am^c^^i 
uKju. n'§uK/u&x/T^^^^'-y<mns^Hr>mst 

30 

[00361 gaa8l«381«JlS24tt, FECg^2 

iRv^iES^23ipi^zix.i^mi {±mi) iT-m 
li+tsftJRO. ^mttzmmm&Lft&mmm 
imtti^. m4iiz<7mmmm&B»2 4<mm 

[00371 RatoT^-f J: 0 iz. &mmmm24 

a. FECffi^2 1 iZi3\,^X^<^tlhm*)imth^ 

m (4fSffl) i'£mizjB\:,xmi.-timi<r)mBMiM 
241 1. ^msi2 3iz}i\,^xni^tLhmi (^mm) 
40 i'£mtzftitxmmm2<mmiu:^2 42b. z 

m'omm^^ttmmmizM-^\>^x. &mmMt:m 
^^mm^m>i&U243b. Bsm*)mtt:^ts 

m&tx>.^hmss§s&m 4 4b ^wltv^s . 

[0 0 381 FECg^2 1*>^,|gliO«ffiJlo:a52 
4 lHA*$*l&^Otc»t&fflf« (^-ffll^) oAftW 
bLXii. snELt:h'yh/iyyiii}im*)^VVX. m 

» ilO-'t/l/Xtt, FEca^2lfc:tJV^r. FECfcJ: 
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1 0 



FECfi^21t:fcV>T, FECtCioTM 

I0 0 3 9imi«ifffi»ia:ss24i-c«, c:n<^.4lf 
^i. z<omm&tLxii. -^i^rtomo (ir 

X MIO k<>:w>*-x MR") k<ob> h/5/VsK;HR<o 
[0040] ^WM2 3i)>(,m2ff)mimm24 2tZ 

fu&x/m^u^vifihh. ^mu^ui. Silas 2 3 1: 
[00411 m2mmai.&242-cii. ztit,^m 



^mu'<^\^<n^im^^i>^ki,zi'>xi^t>tii,, - 
mmc^ymuKivmmaii. -s«sk x t (car 

t L # Vvfii&Tlll& * TcOBHao^^i&^S C: i: t J: 

-ixn^tih. ~mm(o^i^m=s\y^\^ii. 

[0042] C:n^>4i9«&t^lraHaffi*»(i>5:ie)Sim 
S«£«a5244fc*i5>36»fcASe$nTV^S. 

:J^I!« (R»tJ:oT3airr54H»«) . RX/mL 

j^^ji-^crmk ^il^tlff)tmi&^^zi3\,^xn^^il 
mrtzx-yx^tbi,. zffmtf>i:iQsm*)mmi:t!tm 

a524 4fcEeLTte<. ei*M01t«Sr^tf«g 

mmikmmmf^^^~iS'mk<mm^. Mi^im 

:r/Pi&W«£e»2 4 4 fc:^LTtJ< . 
[00431 

[^11 



mi 

(Sliu<Ji«ttMi) 


11^2 








A^j)«-^3 


10 


0. 1. 


50 


20 


0. 1 
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12 


0. 01 


60 


20 


0. 1 


10 


16 


0. 3 


50 


20 


0. 5 
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20 


0. 01 


60 


. 20 


0. 5 


10 


40 


0. 2 


120 


50 


0. 1 


0 


50 


0. 1 


150 


50 


0. 1 


10 


70 


0. 3 


130 


50 


0. 5 


0 


90 


0. 3 


140 


50 


0. 5 
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1 1 

10 0441 ejii»«®w«a52 4 ;iff)Xdtzm 
[0045] eMmomifr^ttimimbe^m 

OSfi^'<;P3aft(ii:7x->f:/^<aE$i:«liflk 30 

a>-^i^rt<^ oa^^^z i: y x- vy^^ais t <^ 
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1 2 

[00461 JJLhco J: 3 ^:l8ffi5-^«Wt^fl|-r 4 Z b 

lK>f h (8t*-yh) btttb^izi^yTtifl'Wk*)famfi 
^«88c (7x-i/y^«'a$) t<DPI^<&^yimS5 

[00471 *^y'C9^-^'«fe^25«. 

mi3m2 4i}>^m!a^tii>z(7)Xd^'kQsmym^^y 
^-:^mizmn\,^x. -e-<7>eg»«sfc:gji^rFEc:fr 

[00481 *mjmm{zti\,^x . z<r)-H^/nv:A- 
(¥%c/N) . mfWim&.) (nmi,z-o\\x\^< 

atagv^i: <i>its F E c*5«aif y rJ' »J -:f-)j^ 
J: o^jrf--/i\^xmh^1xh%^<iZ{i.:Lffyf-:ri\^^m. 

«UTt5<. 
[00491 
[^21 
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13 



14 







FEC 




m) 










7 V vU 


A^^-^1 




20 


0, 1 


0 




200 


1 0 


200 


20 


20 


0. 1 


10 




200 


10 


200 


10 


20 


0. 5 


0 




200 


20 


200 


20 


20 


0. 5 


10 


BCHfiF% 


100 


10 


200 


10 


50 


0. 1 


0 




150 


30 


150 


7 


50 


0. 1 


10 


RS1W 


200 


14 


200 


5 


50 


0. 5 


0 


RS«F^ 


100 


30 


100 


10 


50 


0. 6 


10 


Rsigp^ 


200 


18 


200 


5 



[00501 im/f^y:<-9m^2 5tt. ^ICO i 3 

Sit S . -eoHfik^^T-:/;!^*: Lxmixx\^ 
yp«fc:«iK-rs F E ciMxf^ 'J -r^F^i/fc 

F E Cyt7^-^'€atX>f U -:fJ^yj(-^miS 

t ¥TO§tL«.1MSc07^-r;Hifc:ttJE^S1^iOF E C 
y^ U-r^raJailffclFECyN-^^-rJ'tfa 

[00511 ^S«MjQI|/f5->{-:?fii: FEC56raWltJf 
>f D -r^^MiXtFE c^'?^^-3'«atx>f y^ 



20* VfTy-makim.'^ni. ^ y^v-r^ (^y^ 
o^mc/Nm^mmMt f e c^itmt (^ym 

tit. FECl^{i»i::k^ 

[00521 tLhtOilHHtJjv^TJi, gjSm01««2r^ 
tr«gHi«A»^>S»Wfc:FEC*^l^>f y U-:/!fr 
^iXtCF ECys-^^-rJ'ttat^^ yi^ U-yvs-^^- 

^es-^LTv^S**. l^8l<o:frffitcJ:0FECK5^ 

30 -i^mm^yiSfv-rj^^jt-i^mmmijmi:^ 

[005 31 :i<7)XoizLX^^tU:::FEC:^^l/ 
^y^S^'J -Tfj^V\c F E cnyit~if^x/-i y^ 

-^hmni. *5t/^N-5^-:j'gi{^a52 5*>f>, 
-raji 2>vt^fc:Bfcgx.^ns. mmimiii^x 

WbiXX\^tiS^\iZ\t. S<i«A>^2Sg|8^<0*i»it:t, 

40 'mi:iffmmm:iti.xm^hztifix%i,. t 
fc. ^<»i<oaffiiii««-astTc:*i/?><^>««s-eaiL 

xi>X\>\ 

loosAimmmicm^xii. y:i.-vyifm<m 
YWi^^ymif^^h, ^</m*)msEj^^-y 

tffctiJtS. S^il^-^. «tWi^'<;i'. inELfet'«yh 
50 /xy#/i^")'''«^wx. &t;^OI]jFFIB/<;W:!t^«)4 



1 5 

-^i^rt<^o (HjE) an. m 

-9m.^im\.X. -toegl«KRSifc:«MPSrFEC*i« 
[ 0 0 5 5 1 S6li. *|feBBc7)7^^ 'J^iVmMl^T. 

m^m. 6 1 Azx^^iie^s 6 2 u^nMSr^tr^ 

[00561 ^tOUiSgSJi. F E Q,^<r)7irt:^ 

tlTV^S. j*^iffl§ia6 1-C»4. FECflP^^l Ico 
^-himm::m,^ 1 3 fcA:»J J: 0 fc«j«$ti.-C 

1«F ECa#»2 1 J: d W«ftS*iTV> 

(i. &]£lll4im»3:243^'^-^;t^n££iiy^ 
9^-^'efc:j6tTFEC^r5«aV-tOy'C9J?<-^'«i& 

jfc^S . >f ^^^^ y -fmfir^ y -ys-tTi?^:v^ 

[ 0 0 5 7 1 *56B8<ox ^ -J^ivmmmi^y^ 

olsa 7 1 atfsiiffleia? 2 3&»A>«j£3#tTtj 0 . ^ 
<x4>amiii6a7 iaifs<ifflBis7 2{iiiSiHifi$-# 

[00581 ;<OltJ»gS«. S^aaHifctJV^Ti-rS 

^0«»t LT F E cjr^t^>f »j -r:*rSet:Jnx 

[0 0 5 91 j*<Higia7 Hi. FEC^^r^fl^l 1. 

lo^fiiiTiiO. --n. s<i8i^7 2«, s<ia2 

3. T^:^:J"J-ya52 2at^FECS^21«fl!jfc: 
ARQg^20, ^tl^mmsn 2.A^tf-)i^ 
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1 6 

>'^7^-:J'*^7 2 5^fii;tTV^S. 

[0060] ARQ^iis 1 Q\mm^sn i ca:^ 

$tlSx-:J'S-, ARQ$!|«fc«^JSi:^S7^-A (A 

0«{t}h*»y KjRikOARQiaDPtffifflfc^rSffilR^fHlD 

TV^SGo-Back-N^rSe, Selective 
R e P e a t ^u*Xtt'e<0ffl<^)*5!C^t^1*:K<0*i^ 
10 t»<SM-rSC:i:36«T&&. ARQJriC<7)>'N-7^-:i'i:U 

ARQ7u-A;S. mmy)m,\^vYw.. my 

[00611 FEC»^^11. ^y9^)-yUl2 

Rxfmm 1 3ti. @ 1 (^mmmm^t n b«ii£Sr 
^U2 1 tBi«iiiBgs««^t^tfliji^$-^rL-ci> 

[006 21 FECg^21fc:tJV^TFECg^§ti. 
fcr-^'tt, ARQg<ia2 0fc:A*$*l. ARQ7W 

-Art<OARQSiM»Ht«t::«-:Jv^T^0*««^5ti. ^ 

0<O**[|tcefCi^-rSARQJ55«{C«r>fc^5S!* 
JraSrff d . 5:t>. F E 2 1 fciJV^TS^I^ 

^03&««i»i$ix3tJ^«. ARQs<isa52o-c«moo 
tjaes-ffij-r. FEca#a52i{cj:&i«ai?*iytii"3 

[006 31 ARQ^lZ^-otiiSmy-^hLX . S 
30 <Hi<OARQSga2 0*>f>2lgMc35ARQiSMS10 

t«LT, ^^^Sfc:^^^t■cARQffl|«fc:^^M!t^^iflHB 
h. il®3!)*}5C&|ilT*f*>ii.-Cv^^*i^fc:l4, SSfl*»iJ> 

[00 641 ARQSmS2 012. ARQSii£^>jI&312: 
Rl^fc. ARQ7V-At7)M0fcPttStSa^#Tg^ 

40 »*t®«yai»7 24t:a}:^-rs. .int: J: 0 . e^«88« 
T. ai«0||i»B®tCt>(tSffl«iOffl!fc:±aL^ARQ 

[O06 5l^p5«i/A^^-:J'^1^7 2 5I4. 

m:^\,^x^m^izsm:FRc-)}^^ 4^9^) 

50 -r^raSaVARQinSMlffcFEC/t^-X-i'fi, >f 
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17 

T'^i: cores 

©7 X -i^yym^ . '^i^c/NRxmmmM.t a R 
o^i^c/Nmm&mMb f e cwmmt <7)wm 

gi*^01f«^^tf«^ffl«*-^>tt«WtSa=S:F 
EC*5«. ^y^'U-7'*5yilfARQ*5!eifel^fcFE 

c>'"?9-j<-^'e. >f y^'y-r^^9^-^'tfatXARQ 

10068] ifc. @i<^tt»®<oiseB«tH« 

t)fARQy'C9:>t-^'tt<DJiJS*|6ll&«li^S J: 3 fcttlS 

[0 0 691 «lOJ:ot:LTite^2n>tFEC*ie. >f 
»J-:/*=*aVARQin^afeVtrF E Ot^jt-r? 
fi, >'^"J-:^>'"?7;<-:J'€atXARQy'5^^-:J'fi 

«i±. :6^-'<7^-:?ft^a57 2 5*»/S>. M'?>*HO* 
i&t=J:0)^i!»OARQJIHi^lO, FECfip^atl 

smili«>'^^filiio:«riiiit:i>jmiiii8b&^$iiT 
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(54) METHOD AND DEVICE FRO CONTROLLING ERROR IN DATA COMMUNICATION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable optimum error control by 
finding statistic information containing transmission error 
information on the reception side, finding the system and 
parameter of error control optimum for a transmission line 
state at that time based on this information and using them. 
SOLUTION: A transmission line state detection part 24 inside 
the reception side equipment 2 receives information (raw 
information) such as the reception level and the noise level 
from an FEC (error correct) decoder part 21 and a reception 
part 23. Then, based on the statistic information containing 
the transmission error information composed of this raw 
information and working information worked from the raw 
information, the parameter value expressing the transmission 
line state is found. Based on this parameter value, system/ 
parameter determination part 25 determines an FEC system, an 
interleave system, an FEC parameter value and an interleave 
parameter value optimum for the transmission line state. The /.'^ 
determined system and parameter value or information 

concerning the increase/decrease information of the parameter value is transmitted to an FEC 



encode part 11 and an interleave part 12 at transmission side equipment 1 as needed. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the error control approach for the data communication especially 
performed with digital migration communication system, such as a personal handy phone system (Personal Handyphone 
System: PHS), various kinds of digital carrying / land mobile radiotelephone systems, or a digital yard wireless LAN 
system, and equipment about the error control approach and equipment in data communication. 
[0002] 

[Description of the Prior Art] Data communication using mobile communication, such as a cellular phone, is frequently 
performed increasingly with the spread of personal computer communications, Internet accesses, etc. Moreover, it is in 
the inclination for many data communication which used migration communication system also for business use to be 
used. 

[0003] Generally, in the environment of mobile communication, in a wireless circuit, a phenomenon peculiar to mobile 

communication, such as phasing, arises, and a transmission-line condition is changed sharply. For this reason, he is 
trying for many of digital migration communication system to decrease the bit error produced by fluctuation of a 
transmission-line condition in the wireless section by adopting error control system, such as for example, an error 
correction (forward errorcorrection:FEC) method and an error resending (automatic repeat requestiARQ) method. 
[0004] For example, FEC by the BCH code is adopted as the data communication of 2400 bit/s in the PDC (personal 
digital cellular) system which is a Japanese digital land mobile radiotelephone (cellular phone) system, and they are a 
Go-Back-N method and Selective for the data communication of 9600 bit/s. The ARQ method which combined the 
Repeat method is used. Also in the alien system, the FEC method, the ARQ method, or the FEC/ARQ hybrid system 
that combined both is used for data communication. 

[0005] In the data communication using such conventional migration communication system, while a circuit continues 
and is connected at least, the error control system and its parameter are being fixed, and it does not change. That is, in 
the data communication of 2400 bit/s in the PDC system mentioned above, for example, the depth is being fixed with 
73 also about the interleave which 15 bits and information length are being fixed to 4 bits, and is performed by BCH 
code length combining. Moreover, in both the 9600 bits [/s ] data communication in a PDC system, it is the value to 
which the frame length and the number of moduloes for an ARQ method were fixed. 
[0006] 

[Problem(s) to be Solved by the Invention] In mobile communication, to error control system and its parameter being 
fixed, since the condition of a wireless circuit is changed along with time amount, the following problems arise. 
[0007] Generally, since error control system and a parameter are designed so that a circuit can lessen a bit error also in 
the to some extent bad condition, in the condition that a bit error hardly arises even if a circuit condition does not 
perform error control comparatively well, its amount of information which can be transmitted to per unit time amount 
will decrease. For example, although the greatest transmission efficiency will be acquired in the data communication of 
2400 bit/s in the above-mentioned PDC system if 15 bit of the whole corresponding to a BCH code is used for 
informational transmission when there is no bit error, only 4 bits in 15 bits can be used for an information transmission 
in fact. For this reason, transmission efficiency is very as low as 4/15. Similarly, in the data communication of 9600 
bit/s in a PDC system, since the 48-bit information for ARQ control is used to 176-bit information, transmission 
efficiency is as low as 176/224, and the transmission efficiency in the condition that there is no bit error too has fallen 
victim. 

[0008] When a circuit condition gets still worse than the condition of having assumed at the time of the design of error 
control system, contrary to this, in the error control system, maintenance of circuit quality becomes impossible. 
Consequently, a bit error arises to the information data sent to a user side, a transit delay becomes beyond a tolerance 



limit or the bad influence of a throughput faUing arises, when extreme, it becomes impossible to completely perform 
data communication, a circuit is cut, and things may also happen. 

[0009] Therefore, this invention solves the trouble which the conventional technique mentioned above, and it is in 
offering the error control approach and equipment in the data communication which used the migration communication 
system in which error control is possible with the optimal error control system and its parameter according to 
fluctuation of a transmission-line condition. 

[0010] J • • 

[Means for Solving the Problem] According to this invention, the statistical information which includes transmission 
error information in a receiving side during data communication as the error control approach in the data 
communication using digital migration communication system is searched for, and the error control approach which 
uses the optimal error control system for the transmission-line condition at that time on a wireless circuit and its 
parameter is offered based on statistical inforination including this ****** transmission error information. 
[0011] Since the optimal error control system and the optimal parameter for a transmission-line condition at that time 
are chosen from the statistical information which searches for statistical information including transmission error 
information, and includes this transmission error information searched for during data communication, according to 
fluctuation of a transmission-line condition, error control becomes possible with the optimal error control system and 
its parameter. That is, when a transmission-line condition is good, improvement in transmission efficiency is aimed at, 
and when a transmission-line condition worsens, error control can be carried out accommodative so that circuit quality 

may be raised. . • • i j- 

[0012] It is desirable to choose the optimal error control system and its parameter from statistical information mcluding 
the fransmission error information searched for accordmg to the fransmission-line condition parameter value which 
calculated the value of a fransmission-line condition parameter and was calculated with reference to the relation with 
the fransmission-line condition parameter showing the fransmission-line condition on statistical information including 
fransmission error information and a wireless circuit defined beforehand. 

[0013] In this case, it is desirable to choose error confrol system and its parameter from the calculated fransmission-line 
condition parameter value with reference to tiie relation between the transmission-line condition parameter showing a 
fransmission-line condition, the error confrol system which should be used, and its parameter defined beforehand. 
[0014] It is also desirable to choose error confrol system and its parameter from statistical information including the 
fransmission error information searched for with reference to the relation between statistical information including 
transmission error information, the error confrol system which should be used, and its parameter defined beforehand. 
[0015] According to this invention, the error confrol unit equipped with a statistical information exfract means search 
for the statistical information which includes fransmission error information in a receiving side during data 
communication fiirther as an error control unit in the data communication using digital migration communication 
system, and the error confrol system / parameter use means which uses the optimal error confrol system for the 
fransmission-line condition at that time on a wireless cfrcuit and its parameter based on statistical information including 
the fransmission error information searched for is offered. 

[0016] The 1st storage means which memorizes the relation with the transmission-line condition parameter showing the 
transmission-line condition on the statistical information in which error confrol system / parameter use means includes 
transmission error information, and a wireless circuit defined beforehand, A transmission-line condition 
electiical-parameter-exfraction means to calculate the value of a transmission-line condition parameter from the 
statistical infonnation which includes the fransmission error information searched for with reference to the relation 
memorized by the 1st storage means. It is desirable to include a selection means to choose the optimal error confrol 
system and its parameter according to the calculated fransmission-line condition parameter value. 
[0017] It is desirable to include a means by which a selection means chooses error confrol system and its parameter 
from the calculated transmission-line condition parameter value with reference to the relation memorized by the 2nd 
storage means which memorizes the relation between the transmission-line condition parameter showing a 
transmission-line condition, the error confrol system which should be used, and its parameter defined beforehand, and 
the 2nd storage means. 

[0018] It is desirable to include a selection means to choose error confrol system and its parameter from the statistical 
information in which error confrol system / parameter use means includes the fransmission error information searched 
for with reference to the relation memorized by the 3rd storage means which memorizes the relation between statistical 
information including transmission error information, the error control system which should be used, and its parameter 
defined beforehand, and the 3rd storage means. 

[0019] It is desirable that the transmission-line condition parameter contains at least one of the speed of phasing in a 



wireless circuit, the depth of phasing, an average receiving level pair average noise level ratio, and the delay 
distributions. • 

[0020] It is desirable that statistical information including transmission error information contains at least one of 
receiving level, receiving noise level, the information about the corrected bit error / symbol error, and the information 
that shows error correction impossible. 

[0021] It is also desirable that statistical information including transmission error information contains at least one of 
the information which shows fluctuation of the number of errors within fixed time amount and the number of errors, the 
count of error correction impossible within fixed time amount, burst error length, burst error spacing, the average 
receiving level within fixed time amount, the receiving level variation width of face within fixed time amount, a 
receiving level variation period, and the average noise level within fixed time amount. 

[0022] Error control system may contain the FEC method, hi this case, it is desirable for a FEC sign to be a Reed 
Solomon code. 

[0023] Error control system may contain the interleave method. Moreover, the ARQ method may be included. 
[0024] 

[Embodiment of the Invention] Drawing 1 is the block diagram showing roughly the desirable operation gestalt of the 
error control system in the data conmiunication using the digital migration communication system of this invention. As 
shown in this drawing, this error control system consists of transmitting-side equipment 1 and receiving-side equipment 
2, and these transmitting-sides equipment 1 and receiving-side equipment 2 are connected by the transmission line 3 
containing a wireless circuit. 

[0025] Transmitting-side equipment 1 is equipped with the FEC coding section 11, the interleave section 12, and the 
transmitting section 13, and, on the other hand, receiving-side equipment 2 is equipped with a receive section 23, the 
day interleave section 22, the FEC decode section 21, the transmission-line condition detection section 24, and the 
method / parameter decision section 25 . 

[0026] The FEC coding section 1 1 in transmitting-side equipment 1 carries out FEC coding of the data inputted. Under 
the present circumstances, the block code or convolutional codes which are FEC signs generally used well, such as a 
BCH code and the Lead Solomon (RS) sign, are used. There are a generating polynomial (or generator matrix), the 
block length, information length within a block (or rate of coding), the number of the errors within a block that can be 
corrected in the parameter of the FEC method by the block code. Moreover, there are restricted length (generating 
polynomial), a rate of coding, close path length at the time of Viterbi decoding, etc. in the parameter of the FEC method 
by the convolutional code. It consists of these operation gestalten so that at least one of these parameters can control 
during data communication. 

[0027] With this operation gestalt, the interleave section 12 is formed in the degree of the FEC coding section 1 1 . This 
interleave section 12 carries out the interleave of the data by which FEC coding was carried out. Since the correction 
capacity over an burst error may be insufficient depending on the class of FEC method, the error produced on a 
transmission line combining an interleave is randomized, and the error correction is carried out by FEC. 
[0028] Drawing 2 shows an example of the interleave approach in this interleave section 12. This example is the case 
where it carries out an interleave, using as a unit the symbol which consists of two or more bits. As shown in this 
drawing, the data by which FEC coding was carried out it inputs in order of symbols 1, 2, and 3, L, L+1, and .. 
having - the transmitting section 13 - receiving -- a symbol 1, L+1, 2L+1, .., -(D+1) L+ - 1, 2, L+2, .,, -(D-1) L+ ~ it 
is outputted in order of 2, 3, L+3, and .. Here, L expresses the block length for an interleave, D will express the depth of 
an interleave and an interleave will be carried out as a whole for every LxD symbol. In addition, although it is common 
to make L equal to the Brock code length when using block codes, such as a BCH code and RS sign, as a FEC sign, it 
does not necessarily need to be equal. Thus, as a parameter of an interleave, there are the block length and the interleave 
depth, and it consists of these operation gestalten so that at least one of these parameters can control during data 
communication. 

[0029] Although this example shows the interleave of the symbol unit which consists of two or more bits, an interleave 
may be carried out by bitwise. 

[0030] To the signal inputted fi-om the interleave section 12, the transmitting section 13 performs well-known 
processing required for transmission, and transmits the signal by which transmitting processing was carried out to a 
transmission line 3. Well-known processing required for transmission here is general processing including fi-ame-izing 
for transmission, a modulation, fi-equency conversion to a radio frequency, magnification, etc. 

[0031] The signal transmitted from the transmitting section 13 arrives at a receive section 23 via a transmission line 3. 
In addition, in mobile communication, in a transmission line 3, phasing usually occurs, and the level of the signal which 
arrives at a receive section 23 is changed sharply in time. Moreover, also when the signal with which the amounts of 



delay differ is compounded by existence of a delay wave and it arrives at a receive section 23 by it, it thinks. 
[0032] To the signal which reaches via a transmission line 3, the receive section 23 in receiving-side equipment 2 
performs well-known processing required for reception, and outputs the signal by which reception was parried out. 
Well-known processing required for reception here is general processing including filtering, magnification, firequency 
conversion, a recovery, the data separation in a transmission frame, etc. 

[0033] The day interieave section 22 is prepared for the degree of a receive section 23 with this operation gestalt. This 
day interleave section 22 processes the day interleave for returning the sequence of the symbol by which the interieave 
was carried out, or a bit to the signal by which reception was carried out. For example, when the interieave is carried 
out by the approach shown in drawing 2 , a day interieave is performed by the approach shown in drawing 3 . namely, 
the symbol 1 from a receive section 23, L+1, 2L+1, -(D-1) L+ - 1, 2, L+2, and .. (D-1) -L+ ~ data are inputted in 
order of 2, 3, L+3, L+3, and and it is outputted to the FEC decode section 21 in order of symbols 1, 2, and 3, .., L, 
L+1, and .. 

[0034] The FEC decode section 21 performs FEC decode processing to the inputted signal using the well-known 
decode approach according to the FEC sign currently used, hi this FEC decode section 21, the information about the 
error later mentioned to the FEC decode processing under data communication and coincidence has been acquired. 
[0035] On the other hand, the receive section 23 has acquired information, such as whenever [ receiving level / under 
data communication / noise level, and opening / of an eye pattern ] . 

[0036] The transmission-line condition detection section 24 detects the condition of a transmission hne that reception 
and the received signal passed these information (raw information) during data communication from the FEC decode 
section 21 and a receive section 23. Drawing 4 shows roughly the configuration of this transmission-line condition 
detection section 24. 

[0037] As shown in this drawing, the transmission-line condition detection section 24 The 1st information processing 
section 241 which processes the information (raw information) about the error obtained in the FEC decode section 21 if 
needed, The 2nd information processing section 242 which processes the information (raw information) acquired in a 
receive section 23 if needed. The transmission-line condition judging section 243 which judges the condition of a 
transmission line based on statistical information including the transmission error information which consists of 
processing information which processed these student information or raw information, It has the related storage section 
244 which has memorized relation with the parameter value showing statistical information including transmission 
error information, and a transmission-line condition. 

[0038] As an example of the information (raw information) about the error inputted into the 1st information processing 
section 241 from the FEC decode section 21, there are a corrected bit / a symbol error pulse, and an error correction 
impossible pulse. The corrected bit / symbol error pulse are pulses outputted when there is the bit or symbol (unit of an 
error correction) corrected by FEC in the FEC decode section 21 . An error correction impossible pulse is a pulse 
outputted by FEC to the condition in which an error correction is impossible, i.e., the condition of having detected the 
error beyond error correction capacity having occurred, in the FEC decode section 21. 

[0039] In the 1st mformation processing section 241, about these student information, it is processed if needed and 
processing information is outputted. As this processing information, there are the count m of error correction 
impossible, burst en-or length, burst error spacing, etc. within Fluctuation sigma and fixed time amount of the several n 
error within fixed time amount (correction) and the number of errors within fixed time amount. The several n error 
within fixed time amount (correction) is obtained the period of fixed time amount T, and by counting in a bit / symbol 
error pulse. The fluctuation sigma of the number of errors is obtained by asking for the standard deviation of K kinds of 
several n errors obtained over fixed time amount KxT. The count m of error correction impossible within fixed time 
amount is obtained the period of fixed time amount T, and by counting in an error correction impossible pulse. Within 
certain fixed bit / number of symbols, if spacing of the approaching bit / symbol error makes an burst error a series of 
errors as for which the case considered that those errors were continuous things and which are continuing, as for burst 
error length, it will be obtained by asking for the average of the die length of this burst error. Burst error spacing is 
obtained by asking for the average of the bit / the number of symbols of an burst error and the following burst error. 
[0040] There are receiving level and noise level as an informational (raw information) example in which it is inputted 
into the 2nd information processing section 242 from a receive section 23. Receiving level is an output obtained by 
measuring the reinforcement of the signal received in the receive section 23. Noise level is an output obtained by 
measuring the reinforcement of the noise by which additive is carried out to the input signal in the receive section 23. 
[0041] In the 2nd information processing section 242, about these student information, it is processed if needed and 
processing information is outputted. As this processing information, there are the average receiving level r within fixed 
time amount, the receiving level variation width of face sigma within fixed time amount, a receiving level variation 



period, average noise level within fixed time amount, etc. The average receiving level r within fixed time amount is 
obtained by calculating the average of the receiving level within the period of fixed time amount t. The receiving level 
variation width of face sigma within fixed time amount is obtained by asking for the standard deviation of k kinds of 
average receiving level r obtained over fixed time amoxmt kxt. A receiving level variation period is obtained by asking 
for the average of time amount after it is less than a threshold with for example, receiving level until it is less than the 
same threshold as a degree. The average noise level within fixed time amount is obtained by calculating the average of 
the noise level within the period of fixed time amount t. 

[0042] The relation of a statistical information and a transmission-line condition parameter including the transmission 
error information which consists of these student information and processing information is beforehand memorized by 
the related storage section 244. as the main parameters showing a transmission-line condition - the Doppler frequency 
(speed of phasing), the depth of phasing, an average receiving level pair average noise level ratio (an average of C/N), 
and delay variance (variance changed by reflection) ~ and it foresees (direct wave) and there is an attainment (reflected 
wave)-/prospect outside level ratio etc. It asks for the relation between the value of the transmission-line condition 
parameter of these plurality in various transmission-line conditions, and statistical information including the 
transmission error information acquired in each transmission-line condition by experiment etc. beforehand. Even if the 
relation of statistical information and transmission-line condition parameter value including this transmission error 
information searched for is metaphor approximation-like, when it is expressed with a formula, this formula is 
memorized in the related storage section 244. Moreover, when the relation of statistical information and 
transmission-line condition parameter value including transmission error information is expressed by the table as shown 
in Table 1, this table is memorized in the related storage section 244. 
[0043] 
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[0044] The transmission-line condition judging section 243 calculates transmission-line condition parameter value from 
statistical information including the transmission error information given to the related storage section 244 with 
reference to the relation memorized beforehand in this way from the 1st and 2nd information processing sections 241 
and 242, When this relation is expressed with the formula, transmission-line condition parameter value can be 
calculated by substituting statistical information including the acquired transmission error information for that formula. 
When the relation is expressed as a table, it may not necessarily be completely in agreement with statistical information 
including the transmission error information that statistical information including the actually acquired transmission 
error information is indicated by the table. In that case, with reference to two or more transmission-line condition 
parameter value corresponding to two or more table values judged to be close to statistical information including the 
transmission error information actually acquired in quest of the transmission-line condition parameter value 
corresponding to the table value judged to be the closest to statistical information including the actually acquired 
transmission error information, the parameter value of the transmission-line condition considered to be the surest by the 
interpolation of majority or parameter value etc. may be determined. 

[0045] The following relation between statistical information and transmission-line condition parameter value including 
transmission error information is qualitatively. 



** .The Dpppler frequency is so low that burst error length, the related burst error length of burst error spacing and the 
Doppler.frequency phasing speed), and burst error spacing are large (phasing is late). 

** The Doppler frequency is so low that the related receiving level variation period of a receiving level variation period 
and the Doppler frequency (phasing speed) is long (phasing is late). 

** Phasing is so deep that the related receiving level variation width of face of receiving level variation width of face 
and the phasing depth is large. 

** Phasing is so deep that the fluctuation sigma of the number of related errors of the Fluctuation sigma and the phasing 
depth of the number of errors within fixed time amount is large. 

** An average of C/N is calculated from the ratio of the related average receiving level r of the average receiving level r 
within fixed time amount and average noise level, and an average of C/N, and average noise level, 
** Delay variance is so large that the several n error and the count of error correction impossible within fixed time 
amount are large when the ratio (an average of C/N) of the related average receiving level r of the several n error within 
fixed time amount, the count of error correction impossible, the average receiving level r and average noise level, and 
delay variance and average noise level is fixed. 

[0046] By evaluating the above relation quantitatively, the relation between the statistical information and 
transmission-line condition parameter value which include transmission error information on a formula or a table can 
be expressed. For example, in PHS, if symbol error spacing is less than 20 bytes when it considers as 1 symbol =1 byte 
(8 bits), the example which asked for the relation between burst error length and burst error spacing, and the Doppler 
frequency (phasing speed) is shovm in drawing 5 as what the error is following. By using such relation, the value of the 
Doppler frequency can be determined from burst error length or burst error spacing. 

[0047] A method / parameter decision section 25 determines FEC parameter value and interleave parameter value as the 
optimal FEC method for the transmission-line condition, and an interleave method list based on such transmission-line 
condition parameter value impressed from the transmission-line condition detection section 24. 

[0048] hi this operation gestalt, this method / parameter decision section 25 determine a method and parameter value by 
the following approaches. First, some typical combination is chosen about the class of parameter (for example, the 
Doppler frequency (speed of phasing), the depth of phasing, an average receiving level pair average noise level ratio (an 
average of C/N), and delay variance) showing the condition of a transmission line. The FEC method and interleave 
method list which are considered to be near the optimal or the optimal about the various transmission-line conditions 
expressed with two or more selected parameters are beforehand asked for FEC parameter value and interleave 
parameter value by experiment etc. This formula is memorized when it is expressed with a formula, even if relation 
with this transmission-line condition parameter value, optimal method, and parameter value that were calculated is 
metaphor approximation-like. Moreover, this table is memorized when the relation between transmission-line condition 
parameter value, the optimal method, and parameter value is expressed by the table as shown in Table 2. 
[0049] 
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[0050] A method / parameter decision section 25 asks the optimal FEC method and an interleave method list for FEC 
parameter value and interleave parameter value from the transmission-line condition parameter value given from the 
transmission-line condition detection section 24 with reference to relation with the transmission-line condition 
parameter value, the optimal method, and parameter value which are memorized beforehand in this way. When the 
relation between transmission-line condition parameter value, the optimal method, and parameter value is expressed 
with the formula, the optimal FEC method and an interleave method list can be asked for FEC parameter value and 
interleave parameter value by substituting the parameter value showing the detected transmission-line condition for the 
formula. When the relation is expressed as a table, it may not necessarily be completely in agreement with the typical 
transmission-line condition that the detected transmission-line condition parameter value is indicated by the table. In 
that case, [ whether the FEC method and interleave method list corresponding to the table value judged to be the closest 
to the detected transmission-line condition parameter value are asked for FEC parameter value and interleave parameter 
value, and ] Or FEC parameter value and interleave parameter value are referred to in two or more FEC methods and 
interleave method lists corresponding to two or more table values judged to be close to the detected transmission-line 
condition parameter. FEC parameter value and interleave parameter value may be determined as the FEC method and 
interleave method list which are considered to be the optimal by the interpolation of majority or parameter value etc. 
[0051] It is desirable to give the following relation qualitatively to transmission-line condition parameter value, a FEC 
method, and an interleave method list between FEC parameter value and interleave parameter value. 
** Enlarge interleave length (interleave block length x interleave depth), so that the related Doppler frequency of the 
Doppler frequency (phasing speed) and interleave length is low. 

** Enlarge the rate of FEC coding, so that an average of C/of relation N between an average of C/N and delay variance, 
and the rate of FEC coding is high. Moreover, the rate of FEC coding is enlarged, so that delay variance is small. 
[0052] In the above explanation, although FEC parameter value and interleave parameter value are finally determined 
as the FEC method and the interleave method list from statistical information including transmission error information, 
you may constitute so that the increase and decrease of the direction of FEC parameter value and interleave parameter 
value may be determined by the same approach. 

[0053] Thus, the information about the increase and decrease of the direction of FEC parameter value and interleave 
parameter value, or parameter value is told to the FEC method and interleave method list which were determined from 
a method / parameter decision section 25 to the FEC coding section 1 1 and the interleave section 12 of a transmitting 
side if needed by a certain approach. Since it is thought that the communication line is connected also in the direction of 
[ from a receiving side ] a transmitting side when the communication link is performed in both directions, such 
information can be transmitted through the conununication line. Moreover, another communication line may 
completely be set up and such information may be transmitted. 

[0054] In mobile communication, the bursty bit error which is in the condition which an error generates continuously 
under the effect of phasing etc. occurs. It depends for the generating pattern of the error on transmission-line conditions, 
such as speed of phasing, the depth of phasing, an average receiving level pair average noise level ratio, and delay 
distribution. Therefore, raw information, such as receiving-with this operation gestalt level under data communication, 
noise level, the corrected bit / symbol error pulse, and an error correction impossible pulse. The average receiving level 
r within fixed time amount, the receiving level variation width of face sigma within fixed time amount A receiving 
level variation period, the average noise level within fixed time amount, the several n error within fixed time amount 
(correction). The count m of error correction impossible, burst error length within Fluctuation sigma and fixed time 
amount of the number of errors, and from statistical information including the transmission error information which 
consists of processing information, such as burst error spacing The parameter value showing transmission-line 
conditions, such as speed of phasing, the depth of phasing, an average receiving level pair average noise level ratio, and 
delay distribution, is detected. By using FEC parameter value and interleave parameter value for the optimal FEC 
method for the transmission-line condition, and an interleave method list during data communication, choosing them, 
transmission efficiency is always made into max. 

[0055] Drawing 6 is the block diagram showing roughly other operation gestalten of the error control system in the data 
communication using the digital migration communication system of this invention. As shown in this drawing, this 
error control system consists of transmitting-side equipment 61 and receiving-side equipment 62, and these 
transmitting-sides equipment 61 and receiving-side equipment 62 are connected by the transmission line 3 containing a 
wireless circuit. 

[0056] This operation gestah performs error control only by the FEC method, it is the case where an interleave method 
is not used and the same reference number is given to the same element as the operation gestalt of drawing 1 . It 



consists of transmitting-side equipment 61 so that the output of the FEC coding section 1 1 may be directly inputted into 
the transmitting section 13, and on the other hand, it consists of receiving-side equipment 62 so that the output of a 
receive section 23 may be inputted into the direct FEC decode section 21 . The method / parameter decision section 625 
of receiving-side equipment 62 determine a FEC method and its parameter value according to the transmission-line 
condition parameter value given from the transmission-line condition detection section 24. The configuration of others [ 
in / except for not performing an interleave and a day interleave / this operation gestalt ], actuation, and the operation 
effectiveness are completely the same as the case of the operation gestalt of drawing 1 . 

[0057] Drawing 7 is the block diagram showing roughly the operation gestaU of further others of the error control 
system in the data communication using the digital migration communication system of this invention. As shown in this 
drawing, this error control system consists of transmitting-side equipment 71 and receiving-side equipment 72, and 
these transmitting-sides equipment 71 and receiving-side equipment 72 are connected by the transmission line 3 
containing a wireless circuit. 

[0058] This operation gestalt is the case where an ARQ method is also used as a cure against an error produced in 
mobile communication in addition to a FEC method and an interleave method, and the same reference number is given 
to the same element as the operation gestalt of drawing 1 . 

[0059] Transmitting-side equipment 71 is equipped with the ARQ transmitting section 10 other than the FEC coding 
section 1 1, the interleave section 12, and the transmitting section 13, and, on the other hand, receiving-side equipment 
72 is equipped with the ARQ receive section 20, the transmission-line condition detection section 724, and the method / 
parameter decision section 725 other than a receive section 23, the day interleave section 22, and the FEC decode 
section 21. 

[0060] The ARQ transmitting section 10 changes and outputs the data inputted into transmitting-side equipment 71 to 
the frame (ARQ frame) which is needed for ARQ control. The ARQ frame adds the information which is needed for the 
ARQ control of a transmitting frame number, the error detection number of bits, etc. other than the inputted data. As an 
ARQ method, it is the Go-Back-N method and Selective which are generally used. It can be used by any methods, such 
as a Repeat method or other methods. As a parameter of an ARQ method, there are ARQ frame length, the maximum 
error detection number of bits, the number of frame number moduloes, etc., and it consists of these operation gestalten 
so that at least one of these parameters can control during data conununication. 

[0061] The FEC coding section 1 1, the interleave section 12, and the transmitting section 13 have the same 
configuration as the case of the operation gestalt of drawing 1 , and perform the same actuation. Moreover, the receive 
section 23 in receiving-side equipment 72, the day interleave section 22, and the FEC decode section 21 also have the 
same configuration as the case of the operation gestalt of drawing 1 , and the same actuation is performed. 
[0062] The data by which FEC decode was carried out in the FEC decode section 21 are inputted into the ARQ receive 
section 20, an error is inspected based on the ARQ control information in the ARQ frame, and resending demand 
processing in which the ARQ method used according to the existence of an error was followed is performed. In 
addition, when the error after decode is detected in the FEC decode section 21, in the ARQ receive section 20, an error 
may not be inspected but the information about the existence of the detected error by the FEC decode section 21 may be 
used. 

[0063] The information (back WORD control information) which is needed from the ARQ receive section 20 of a 
receiving side for ARQ control to the ARQ transmitting section 10 of a transmitting side as part of processing 
according to an ARQ method if needed is transmitted by a certain approach. Since it is thought that the communication 
line is connected also in the direction of a transmitting side from the receiving side when the coiimiunication link is 
performed in both directions, this information can be transmitted through that communication line. Moreover, another 
communication line may completely be set up and this information may be transmitted. 

[0064] The ARQ receive section 20 acquires the information about the error of the ARQ frame to processing and 
coincidence of ARQ reception, and outputs to them at the transmission-line condition detection section 724. Thereby, 
the transmission-line condition detection section 724 detects the condition of the transmission line 3 through which the 
received signal passed like the case of the operation gestalt of drawing 1 using the processing information which 
processed the information (raw information) and it about the error of the ARQ frame mentioned above besides the 
information in the operation gestalt of drawing 1 as statistical information including transmission error information, and 
outputs transmission-line condition parameter value. 

[0065] A method / parameter decision section 725 determines FEC parameter value, interleave parameter value, and 
ARQ parameter value as the optimal FEC method for a transmission-line condition, an interleave method, and an ARQ 
method list like the case of the operation gestalt of drawing 1 R> 1 based on the transmission-line condition parameter 
value outputted from the transmission-line condition detection section 724. 



[0066] It is desirable to give the following relation qualitatively to transmission-line condition parameter value, a FEC 
method; an interleave method, and an ARQ method list between FEC parameter value, interleave parameter value, and 
ARQ parameter value. 

** Enlarge interleave length (interleave block length x interleave depth), so that the related Doppler frequency of the 
Doppler frequency (phasing speed) and interleave length is low. 

** An average of C/of relation N between the phasing depth, an average of C/N and delay variance, and the existence of 
ARQ is high, and when [ that phasing is shallow and ] delay variance is small, don't use ARQ. 
** Enlarge the rate of FEC coding, so that an average of C/of relation N between an average of C/N and delay variance, 
and the rate of FEC coding is high. Moreover, the rate of FEC coding is enlarged, so that delay variance is small. 
[0067] Li addition, you may make it choose FEC parameter value, interleave parameter value, and ARQ parameter 
value from statistical information including transmission error information as the optimal FEC method, an interleave 
method, and an ARQ method hst directly like the modification mode of the operation gestalt of drawing 1 . 
[0068] Moreover, like the modification mode of the operation gestalt of drawing 1 , you may constitute so that the 
increase and decrease of the direction of FEC parameter value, interleave parameter value, and ARQ parameter value 
may be determined. 

[0069] Thus, the information about FEC parameter value, interleave parameter value, and ARQ parameter value or the 
information about the increase and decrease of the direction of parameter value is told to the FEC method, interleave 
method, and ARQ method hst which were determined from a method / parameter decision section 725 at the ARQ 
transmitting section 10, the FEC coding section 11, and the interleave section 12 of a transmitting side if needed by a 
certain approach. Since it is thought that the communication line is connected also in the direction of a transmitting side 
from the receiving side when the communication link is performed in both directions as mentioned above, this 
information can be transmitted through that communication line. Moreover, another commimication line may 
completely be set up and this information may be transmitted. 

[0070] Drawing 8 is the block diagram showing roughly the error control system and also other operation gestalten in 
the data communication using the digital migration communication system of this invention. As shown in this drawing, 
this error control system consists of transmitting-side equipment 81 and receiving-side equipment 82, and these 
transmitting-sides equipment 81 and receiving-side equipment 82 are connected by the transmission line 3 containing a 
wireless circuit. 

[0071] Although the operation gestalt of drawing 7 is performing FEC coding after ARQ transmission by the 
transmitting side, the operation gestalt of this drawing 8 is performing by the reverse order. Therefore, at the 
transmitting side, the ARQ transmitting section 10 is placed before the interleave section 12 after the FEC coding 
section 1 1, and it has the composition that the ARQ receive section 20 is placed before the FEC decode section 21 after 
the day interleave section 22, by the receiving side. The same reference number is given to the same element as the 
operation gestalt of drawing 7 . The configuration of others [ in / except for the sequence of ARQ and FEC being 
reverse / this operation gestalt ], actuation, and the operation effectiveness are completely the same as the case of the 
operation gestalt of drawing 7 . 

[0072] Drawing 9 is the block diagram showing roughly the operation gestah of fiirther others of the error control 
system in the data communication using the digital migration communication system of this invention. As shown in this 
drawing, this error control system consists of transmitting-side equipment 91 and receiving-side equipment 92, and 
these transmitting-sides equipment 91 and receiving-side equipment 92 are connected by the transmission line 3 
containing a wireless circuit. 

[0073] This operation gestah performs error control only by the ARQ method, it is the case where a FEC method and an 
interleave method are not used, and the same reference number is given to the same element as the operation gestalt of 
drawing 7 . It consists of transmitting-side equipment 91 so that the output of the ARQ transmitting section 10 may be 
directly inputted into the transmitting section 13, and on the other hand, it consists of receiving-side equipment 92 so 
that the output of a receive section 23 may be inputted into the direct ARQ receive section 20. The transmission-line 
condition detection section 924 of receiving-side equipment 92 detects a transmission-line condition from the 
information given from the information about an error and the receive section 23 of the ARQ frame given from the 
ARQ receive section 20, and the information which processed these information, and outputs transmission-line 
condition parameter value. A method / parameter decision section 925 determines an ARQ method and its parameter 
value according to the transmission-line condition parameter value given from the transmission-line condition detection 
section 924. The configuration of others [ in / except for not performing FEC, an interleave, and a day interleave / this 
operation gestalt ], actuation, and the operation effectiveness are completely the same as the case of the operation 
gestalt of drawing 7 . 



[0074] Drawing 10 is the block diagram showing roughly the error control system and also other operation gestalten in 
the data( commimication using the digital migration communication system of this invention. The communication 
terminal A and communication terminal B in which it is the same configuration mutually and each has both 
transmitting-side equipment and receiving-side equipment are cormected in the transmission line 3, and this operation 
gestalt is constituted so that bidirectional data communication can be performed. In addition, the same reference 
number is given to the same element as the operation gestalt of drawing 7 . 

[0075] Since the bidirectional communication link is performed, from a receiving side, with this operation gestalt, the 
information about FEC parameter value, interleave parameter value, and ARQ parameter value or the information about 
modification of the increase and decrease of the direction of parameter value can be put on a conmiunication line, and 
can be sent to the FEC method, interleave method, and ARQ method list which should be notified to a transmitting side 
with it. Specifically, the information about the method/parameter determined in a method / parameter decision section 
725 is inserted into the data which should be passed and transmitted to a method / parameter information insertion 
section 19. The information about a method/parameter is transmitted even to the terminal of the other party via a 
communication line by this. At the terminal of the other party, modification of a method/parameter is attained by 
extracting the information about the method/parameter sent in a method / parameter information extract section 29, and 
setting them as the ARQ transmitting section 10, the FEC coding section 11, and the interleave section 12. Li addition, 
in this operation gestalt, although told to the other party also about ARQ control information using two-way 
communication, the ARQ control information generated in the ARQ receive section 20 is inserted in transmit data in 
the ARQ transmitting section 10, and is told to the communicative other party. The configuration of others [ in / except 
for the configuration about transmission of the information by the two-way communication described above / this 
operation gestalt ], actuation, and the operation effectiveness are completely the same as the case of the operation 
gestalt of drawing 7 . 

[0076] Although the optimal error control system and its parameter value are chosen firom statistical information 
including transmission error information with the operation gestalt described above according to the transmission-line 
condition parameter value which detected the parameter value showing a transmission-line condition, and was detected, 
you may make it choose the optimal error control system and its parameter value from statistical information including 
transmission error information directly. 

[0077] Drawing 1 1 is the block diagram showing roughly the operation gestalt of fiirther others of the error control 
system in the data communication using the digital migration communication system of this invention. He is trying to 
choose FEC parameter value and interleave parameter value from statistical information including transmission error 
information as the optimal FEC method and an interleave method list directly with this operation gestalt. Namely, the 
method / parameter decision section 1 125 in receiving-side equipment 112 From the relation of statistical information 
and transmission-line condition parameter value including transmission error information, and the relation between 
transmission-line condition parameter value, and an optimal method / parameter value It has memorized beforehand in 
quest of the relation of statistical information, and an optimal method / parameter value including transmission error 
information. It is constituted so that FEC parameter value and interleave parameter value may be directly determined as 
the optimal FEC method and an interleave method list from statistical information including transmission error 
information using this relation memorized. The formula is memorized when above-mentioned relation is expressed 
with the formula. Moreover, when it is expressed by the table as shown in Table 1 which the relation of statistical 
information and transmission-Hne condition parameter value including transmission error information mentioned above 
and it is expressed by the table as the relation between a transmission-line condition parameter, and an optimal method / 
parameter value shows in Table 2, it asks based on those tables in the form of a table where the relation of statistical 
information, and an optimal method / parameter value including transmission error information is shown in Table 3, 
and this memorizes. 
[0078] 
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[0079] The configuration of others [ in / except for asking the optimal FEC method and an interleave method, list for 
FEC parameter value and interleave parameter value directly from statistical information including transmission error 
information / this operation gestalt ], actuation, and the operation effectiveness are completely the same as the case of 
the operation gestalt of drawing 1 . Moreover, the same reference number is given to the same element as the operation 

gestalt of drawing 1 . 

[0080] According to the operation gestalt explained above, when a C/N ratio sets up optimal method/parameter also in 
the transmission-line condition which is about lOdB using RS sign in the environment of Rayleigh phasing, for 
example, it is possible by suppressing the effect of an error to attain 0.5 or more throughputs. Moreover, when 
communicating [ near the base station ], the throughput near 1.0 can be attained by setting up optimal 
method/parameter. 

[0081] This invention cannot be shown in instantiation, and not all the operation gestalten described above can show it 
restrictively, and can carry out this invention in other various deformation modes and modification modes. Therefore, 
the range of this invention is specified by only a claim and its equal range. 

[0082] 

[Effect of the Livention] Since the optimal error control system and the optimal parameter for a transmission-line 
condition at that time have been chosen from the statistical information which searches for statistical information 
including transmission error information, and includes this transmission error information searched for during data 
communication as the error control approach in the data communication using digital migration communication system 
according to this invention as explained to the detail above, according to fluctuation of a transmission-line condition, 
error control becomes possible with the optimal error control system and its parameter. That is, when a 
transmission-line condition is good, improvement in transmission efficiency (throughput) is aimed at, and when a 
transmission-line condition worsens, error control can be carried out accommodative so that circuit quahty may be 
raised. 

[0083] Consequently, the stable data communication can be offered by using the error control approach of this 
invention, and equipment also in the situation that average receiving level is low and that phasing is intense in the place 
distant from the base station, in mobile communication. Moreover, according to the error control approach of this 
invention, and equipment, the data communication stabilized when changing the condition of a transmission line 
sharply with migration by the automobile or walk can be offered. 
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